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Abstract of JP5221103 

PURPOSE:To enhance recording accuracy by 
controlling the transporting region and 
recording region in the title serial recording 
apparatus with its sheet breadth and 
transporting length which are determined so 
that sheet rear end detecting means provided 
on the upstream side of the recording means 
detect the sheet rear end. CONSTITUTION:By 
starting commands, a sheet material is 
transported from a transporting lower roller 7 
to the position of a predetermined distance, 
and by scanning a carriage 5, the paper 
breadth is detected by a paper breadth sensor 
17 for judging any of formative sizes. In 
accordance with the judgment, recording 
control is performed. Namely, in accordance 
with the judged formative size, the carriage 5 
is operated to jet ink out of an ink jetting out 
part 15 for recording the first line, and then, to 
judge ON-OFF of a paper sensor 19. When 
the paper sensor 19 indicates OFF, line 
recording is finished and the paper shifts to a 
paper discharging subroutine. When the paper 
sensor indicates ON, the paper is step- 
forwarded for recording the second line. Thus, 
like operation is repeated by judging ON-OFF 
of the paper sensor 19. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conveyance means to convey a web material, and a record means to record an image on 
the web material conveyed by said conveyance means, A 1st detection means to detect the width of 
face of a web material, and a 2nd detection means to detect the back end of the web material 
conveyed by said conveyance means by the upstream of said record means, The control means which 
controls at least one side of the record section of the amount of conveyances by said conveyance 
means, and said record means based on the information according to the amount of conveyances 
until the back end of a web material is detected by the width of face and said 2nd detection means of 
the web material detected by said 1st detection means, Image recording equipment characterized by 
****(ing). 

[Claim 2] Said conveyance means is image recording equipment according to claim 1 with which it 
has the 1st conveyance section which conveys a web material by the upstream of said record means, 
and the 2nd conveyance section which conveys a web material by the downstream of said record 
means, and the amount of conveyances of said 2nd conveyance section is characterized by being size 

rather than the amount of conveyances of said 1 st conveyance section. ____ 

[Claim 3] Said conveyance means is image recording equipment according to claim 1 which carries 
out specified quantity [ every ] step conveyance of the web material, and is characterized by the 
information according to said amount of conveyances being the count of said step conveyance. 
[Claim 4] Said record means is image recording equipment given in claim 1 characterized by having 
the gestalt of the ink jet recording head which records by carrying out the regurgitation of the ink to 
a web material thru/or one term of 3. 

[Claim 5] Said ink jet recording head is image recording equipment according to claim 4 
characterized by carrying out the regurgitation of the ink droplet by making a change of state occur 
in ink using heat energy. 

[Claim 6] It is image-recording equipment characterized by to make adjustable the record component 
which said record means has more numbers than the record element number corresponding to said 
constant width of record components in the image-recording equipment which has a conveyance 
means convey a web material, and a record means record the image of constant width on the web 
material which is equipped with two or more record components, and is conveyed by said 
conveyance means, and uses for record. 

[Claim 7] Furthermore, image recording equipment according to claim 6 characterized by having a 
selection means to choose the record component used for record from said two or more record 
components. 

[Claim 8] It is image recording equipment according to claim 7 which said conveyance means 
performs step conveyance for said web material for every record of said constant width, and is 
characterized by said selection means choosing the record component used for record according to 
the conveyance condition of said web material. 

[Claim 9] The 1st conveyance section by which said conveyance means has been arranged at the 
upstream of said record means, It is arranged at the downstream of said record means, and has the 
2nd conveyance section which conveys a web material in many amount of conveyances rather than 
said 1st conveyance section. Said selection means is image recording equipment according to claim 
8 characterized by changing the record component used for record before and after the back end of a 
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web material escapes from said 1st conveyance section. 

[Claim 10] The 1st conveyance section by which said conveyance means has been arranged at the 
upstream of said record means, It is arranged at the downstream of said record means, and has the 
2nd conveyance section which conveys a web material in the amount of conveyances smaller than 
said 1st conveyance section. Said selection means is image recording equipment according to claim 
8 characterized by* changing the record component used for record before and after the tip of a web 
material goes into said 2nd conveyance section. 

[Claim 1 1] Said record component is image recording equipment according to claim 6 to 1 1 
characterized by being what carries out the regurgitation of the ink droplet from a delivery by 
making a change of state occur in ink. 

[Claim 12] Said record component is image recording equipment according to claim 1 1 
characterized by carrying out the regurgitation of the ink droplet by making a change of state occur 
in ink using heat energy. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image recording equipment which performs 
serial record. 

[0002] [Background of the Invention] - the image recording equipment which performs serial record 
is conventionally constituted like drawing 26 . The cassette 3 into which two or more web materials 
2 were loaded is arranged at the pars basilaris ossis occipitalis of the body 1 of image recording 
equipment. In drawing 26 , the carriage 5 with which the recording head 4 was carried in left-hand 
side is arranged, and the platen 6 is arranged under the recording head 4. 

[0003] Although a recording head 4 is a head of the ink jet method which records on a web material 
2, and there are m ink deliveries 16 shown in drawing 27 at the tip of the ink discharge part 15 and it 
is not illustrated at it, it has an ink room inside and carries out the regurgitation of the ink droplet 
according to a picture signal from m deliveries 16. Moreover, although not illustrated on carriage 5, 
the carriage drive motor is connected through the timing belt, and both-way migration is carried out 

along-with-guide-shaft^ : 

[0004] In order to connect record of each line normally, as for the delivery precision of the web 
material 2 by the conveyance lower roller 7, high degree of accuracy is required. For this reason, an 
outer diameter is finished with a sufficient precision, and the conveyance lower roller 7 uses a pulse 
motor with stopping accuracy high as a driving gear, and is controlling angle of rotation by the pulse. 

[0005] In a recording device, if the feed roller 1 1 rotates with a feed signal, only one in a web 
material 2 of the topmost part will be separated, and it will be sent out among the feed guides 9 and 
10. 

[0006] Subsequently, a web material 2 is guided at the feed guides 9 and 10, and is sent and inserted 
between the conveyance lower roller 7 which rotates with the drive motor which is not illustrated, 
and the conveyance upper roller 8 which rotates in follower with this conveyance lower roller 7. 
[0007] At this time, a sheet is made into the **** condition which showed the sensor arm 19-1 as the 
continuous line in drawing 26 , and the light from a light-emitting part reaches a light sensing portion 
in the transparency mold sensor 19-2 which consists of a light-emitting part and a light sensing 
portion. Moreover, during sheet un-detecting, the sensor arm 19-1 will be in the **** condition 
shown with the broken line, and the light from a light-emitting part will be intercepted by the sensor 
arm. The paper sensor 19 which consists of a sensor arm 19-1 and a transparency mold sensor 19-2 
by this change of state performs back end detection of a sheet. 

[0008] Subsequently, a web material 2 is further led to the tension vertical rollers 12 and 13 through 
a platen 6 by the conveyance force by the conveyance lower roller 7 and the conveyance upper roller 
8, and if the tip of a web material 2 is put between the tension vertical roller 12 and 13, it will be 
stopped. 

[0009] Although the conveyance lower roller 7 is interlocked with and it rotates, since many 
amounts of conveyances are set up a little and the tension lower roller 12 makes the pinching force 
of a web material 2 weaker than the conveyance vertical rollers 7 and 8, a moderate tension acts on a 
web material 2, and it ceases to slacken. 

[0010] In this condition, while a recording head 4 moves to a back side from a near side in drawing 
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24 with carriage 5, ink is breathed out according to a picture signal and constant width (recording 
width) is recorded on a web material 2. A recording width W will serve as mxd, if the number of d 
and ink deliveries is set to m for a dot diameter. 

[001 1] Whenever record of one line is completed, a web material 2 is carried out by the conveyance 
lower roller 7 and the conveyance upper roller 8, the step feed of the tales doses is carried out to a 
recording width by the conveyance lower roller 7, and the following line is recorded. The detail of a 
conveyance device is shown in drawing 28 . 

[0012] At the time of the step feed to which record is performed on a web material 2, the back end of 
a web material 2 is detected by the paper sensor 19, and the web-material back end escapes from the 
conveyance vertical rollers 7 and 8 by repeating the above actuation In order for there to be a part 
sent only with the tension vertical rollers 12 and 13 and to prevent past [ of the web material by it / 
delivery ] 5 Reducing the number of the ink deliveries which lessen angle of rotation of the motor to 
drive, adjust a feed per revolution, double with it, and actually carry out the regurgitation of the ink, 
and adjusting bond doubling record at each step is also considered. 

[0013] and the web material 2 — termination of record for one sheet discharges a web material 2 on a 

paper output tray 14 from the tension vertical rollers 12 and 13. 

[0014] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned configuration, 
although adjustment of angle of rotation of the drive motor at the time of the step feed to which a 
web material escapes from the conveyance vertical rollers 7 and 8, and adjustment of an ink delivery 
must be finely performed in order to go up bond precision, it is necessary to detect the exact amount 
of remainder from the conveyance vertical rollers 7 and 8 of the web-material back end to it. 
[0015] Therefore, the count of a step feed with the conveyance roller of the web material from a 
recording start was counted, and it detected of which size it was a web material in fixed form size by 
the count of a step feed until the back end of a web material escapes from a paper sensor, and since 
this had determined the amount of remainder of the back end of a web material, there were the 
following faults. 
~[00T6]^l^iiTtHec^ 

by the count of the step feed same by chance as the web material of fixed form size, and fixed form 
size, A5 size (148x210mm), If there are few differences (5.9mm in this case) of the die length of an 
inch system, such as 5.5x8.5 etc. inches (139.7x21 5.9mm), than the feed per revolution of one step, 
the back end may be detected by the paper sensor by the count of the same step feed. It remains in 
each back end and it becomes impossible to perform optimal control corresponding to an amount. 
[0017] It is in the purpose of this invention offering the image recording equipment which can solve 
the above troubles and can perform highly precise record. 
[0018] 

[Means for Solving the Problem and its Function] Namely, a conveyance means by which this 
invention conveys a web material and a record means to record an image on the web material by 
which it is conveyed with said conveyance means, A 1 st detection means to detect the width of face 
of a web material, and a 2nd detection means to detect the back end of the web material conveyed by 
said conveyance means by the upstream of said record means, It is characterized by having the 
amount of conveyances by said conveyance means, and the control means which controls at least one 
side of the record section of said record means based on the information according to the amount of 
conveyances until the back end of a web material is detected by the width of face and said 2nd 
detection means of the web material detected by said 1st detection means. 

[0019] Moreover, this invention is characterized by for said record means to make adjustable the 
record component which has more numbers than the record element number corresponding to said 
constant width of record components, and uses for record in the image-recording equipment which 
has a conveyance means convey a web material, and a record means record the image of constant 
width on the web material which is equipped with two or more record components, and is conveyed 
by said conveyance means. 

[0020] Thereby, based on the width of face of a web material, and the amount of conveyances 
required by the sheet back end, at least the amount of conveyances of a web material and one side of 
a record section are controlled, and image recording over a web-material back end field is performed 
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with a sufficient precision. 

[0021] Moreover, rather than the record element number which actually uses the record element 
number with which a record means is equipped for record, it is made [ many ], and it uses 
alternatively in the case of record of the edge of a web material, and an image is recorded on it. 
[0022] 

[Example] The example of this invention is explained to a detail usmg a drawing below. Drawing,! 
is drawing showing the outline configuration of the image recording equipment which is the 1st 
example of this invention, and drawing 2 is the sectional view of the body of equipment. It is a paper 
width sensor, the inside of drawing, drawing 26 , a configuration member with what [ same ] 
attached the same number as drawing 28 , and 17 consist of a sensor of a reflective mold, carriage 5 
is equipped with them, before a web material is conveyed on a platen 6 and starts record, once, 
carriage 5 carries out both-way migration of the web-material top, and they detect the range which 
has a web material then. The range which makes ink breathe out by this is limited, the regurgitation 
of the ink to a part without a web material is prevented, and the dirt of equipment is prevented. 
[0023] Drawing 4 is the block diagram showing the control section of the recording apparatus shown 
in drawing 1 . 

[0024] In drawing, 101 is a rise counter, counts up a pixel clock and is reset with the pixel block 
clock. A pixel block clock shows the effective region of image data, and is equivalent to 128 pixel 
clocks. 102 is a register and printing dot location correction value is set up by CPU106. 103 is a 
comparator and compares the counted value of the rise counter 101 with the printing dot location 
correction value set as the register 102. As a result of comparing, it is equal, or an output X is 
outputted when the counted value is larger. 104 - an AND gate - it is - the output value, pixel 
clock, and pixel block clock of a comparator 103 - and it calculates. 100 is the FiFo memory which 
stores image data temporarily, and image data is written in synchronizing with a pixel clock, and it is 
read synchronizing with the output signal of AND gate 104. 105 is an image memory / head 
mechanical component, stores the image data from FiFo 100, and drives a recording head based on 
the stored image data. The pulse motor to which 108 scans a recording head, and 109 are pulse 
motors (following drive motor) whichperform paper feedrr07~is~the motofised~secfion and~drives " 
pulse motors 108 and 109 based on the amount of back end calculated by back end detection of the 
web material by the paper sensor. 

[0025] Although only the W (= mxd):8. 128mm recording width W of : with a dot diameter ink 
delivery [ of d:0.0635mm ] of several m 128 piece recording widths is sent in this example Required 
pulse number n: The amount t of conveyances with the conveyance roller in 96 pulse 1 pulse : 
(=W/n) Distance [ from the amount of conveyances :20mm conveyance rollers 7 and 8 with the 
conveyance roller of the web material at the time of the conveyance quantitative ratio: 1.01 recording 
start to the conveyance rollers 7 and 8 of about 0.0847mm / pulse tension rollers 12 and 13 to the 
detection point of the sensor arm 19-1 ] a: Distance from 10.128mm conveyance rollers 7 and 8 to an 
ink discharge part: It may be 1 1mm. 

[0026] Next, the conveyance approach of a web material 2 is explained to a detail. 
[0027] It is sent 20mm with the conveyance vertical rollers 7 and 8, and stops, and a web material 2 
carries out actuation which will be in the condition by which it was shown by drawing .! , and detects 
the width of face of the above-mentioned web material 2. Then, a web material 2 is sent out a 
recording width W and tales doses of 8.128mm by the conveyance lower roller 7, whenever record 
of the party by the recording head 4 is completed. Then, this actuation is repeated and it records on 
the deed web material 2. When it is detected that the back end of a web material 2 came near the 
conveyance lower roller 7 by the paper sensor 19, the size of a web material is judged by the count 
of a conveyance step until it detects the web-material back end as the paper width performed by the 
above-mentioned by the paper sensor 19. The amount of remainder from the number of steps of 
paper feed until the width of face corresponding to the web material of each size and the paper 
sensor 19 detect the back end, and the conveyance roller 7 of the web material at the time of paper 
sensor detection is shown in drawing 5 . 

[0028] For example, if the number of steps to the back end detection by the paper sensor 19 becomes 
33 times by 210mm, it will be judged as A4 size, and width of face controls control of the drive 
motor suitable for the amount of back end remainder of 8.776mm, and the number of ink deliveries. 
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[0029] About control of a drive motor and the number of ink deliveries, **** control indicated by 
the Japanese-Patent-Application-No. No. 272394 [ two to ] official report is performed. At this 
example, it is 0 dot (with no amendment) of number of shift pulses 96 pulse printing dot location 
amendments of (1) drive motor. 

(2) Perform five kinds of control of 0 dot of number of shift pulses 95 pulse printing dot location 
amendments of the 3 dot (5) drive motor of number of shift pulses 93 pulse printing dot location 
amendments of the 2 dot (4) drive motor of number of shift pulses 94 pulse printing dot location 
amendments of the 1 dot (3) drive motor of number of shift pulses 95 pulse printing dot location 
amendments of a drive motor. 

[0030] Control of (2) is made into 95 pulses to the numbers of shift pulses of a drive motor 109 
being usually 96 pulses, the feed per revolution at the time of a step feed is made into 95/96 [ usual ], 
and it is made for example, to perform the regurgitation of one nozzle of the downstream most 
among ink deliveries further. 

[003 1] Control of the number of shift pulses of a drive motor and an ink delivery as well as [ other 
control ] control of (2) is performed. 

[0032] By drawing 6 , it is what took the error of bond doubling record of the amount of remainder 
of the back end from the conveyance lower roller 7 of the web material in the case of performing the 
five above-mentioned kinds of control on an axis of abscissa along the axis of ordinate, and the error 
negative in the condition that a forward error is made by the crevice between dots shows the 
condition that a dot and a dot lap. And it records by choosing few control approaches with error most 
from these five according to the amount of remainder of the back end. 

[0033] For example, since the amount of remainder of the back end is set to 8.776mm if it was 
judged as the web material of the above-mentioned A4 size, control of the following step feed is 
similarly recorded as 8.128mm delivery and 128 nozzle ** with usual by (1). The amount of 
remainder of the back end at this time is set to 0.648mm by 8.776mm - 8.128 mm, and then controls 
(4) for record of about 0.009mm of deed errors. Although the following record is considered to be 

the case where the amount of remainder of the bac k end is 0 the same wa y and should just perform 

record whose error is about 0.004mm in control of (5) since the web-materiarback end separates 
from the conveyance lower roller 7 completely and is sent only with the tension lower roller 12, 
since the sheet back end is sent about 15.4mm from the conveyance lower roller 7 and starts the 
Records Department in practice, it cannot be performed, but serves as record termination. Moreover, 
if the count to back end detection according [ width of face ] to a paper sensor is 23 times in 148mm, 
it will become A5 size and the amount of back end remainder will be set to 3.056mm. In this case, 
record whose error is about 0.007mm is performed by controlling (3). 

[0034] In this example, since the gap of the conveyance lower roller 7 and an ink discharge part is 
1 1mm, when the web-material back end separates from the conveyance lower roller 7 and is sent 
about 2.96mm or more, since the Records Department separates from a web material, record of the 
following step cannot be performed. Moreover, if the count to back end detection according [ width 
of face ] to the paper sensor 19 is 23 times in 139.7mm, it will be set to 5.5x8.5 inches, and the 
amount of back end remainder will be set to 8.956mm. In this case, the following step performs 
control without amendment of (1), and 8.128mm delivery and the amount of back end remainder in 
this time are set to 0.828mm. Record whose deed error is about 0.007mm about control of (4) can be 
performed here. With the sheet of 5.5x8.5 inch size and A5 size, although the number of steps to 
paper sensor detection is the same at 23 times, the amount of remainder of the back end is set to 
8.956mm and 3.056mm, and the optimal control differs. This judgment is made by detecting width 
of face. The width of face and the paper sensor 19 of a web material detect the amount of remainder 
of the back end by the number of steps of delivery until it detects the back end similarly, as drawin g 
6 shows, control which was most suitable for the amount of remainder of the back end is performed, 
and the web material of other sizes also records bond doubling with a high precision. 
[0035] Drawing 7 and drawing 8 are flow charts which show the control procedure of this equipment 
performed by CPU 106. If waiting and a start instruction are received for a copy start instruction at 
step S201, a web material will be conveyed from the conveyance lower roller 7 to a 20mm place at 
step S202] and it will wait for feed termination at step S203. Drive a pulse motor 108 at step S204 
after that, carriage 5 is made to scan, the width of face of a web material is detected by the paper 
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width sensor 17, and it judges which fixed form size it is, and shifts to the copy mode (step S205) 
corresponding to each size. At step S205, record control corresponding to each fixed form size is 
performed. 

[0036] The control procedure of the copy mode of A4 size is shown in drawing 7 . Carriage 5 is first 
moved in S210, from an ink discharge part, ink is made to breathe out, record of the 1st line is 
performed, and the paper sensor 19 judges ON or OFF at step S21 1 . Since it is not A4 size if the 
paper sensor 19 is OFF (sheet un-detecting), it ends, and it shifts to the delivery subroutine of step 
S206 of drawing 7 . At step S21 1, if the paper sensor 19 is ON (sheet detection), step S212 will 
perform the step feed of drive-motor 96 pulse, and then record of the 2nd line will be performed 
S213. Next, the paper sensor 19 judges in ON or OFF, if it is OFF, it will end like step S21 1, and it 
shifts to the delivery subroutine of step S206, and, as for the case of ON, the step feed of 96 pulses of 
the drive motor 109 of step S215 is performed. Record is continued by repeating processing of S213 
->S214 ->S215 until the paper sensor 19 is turned off at step S214 after this or it is set to n= 33. 
Since record of the 34th line was performed at step S216, and the paper sensor 19 detected in ON or 
OFF at step S217 after that, it ended since it was not A4 size when it was ON, and it checked that it 
was A4 size when it was OFF The step feed of 96 pulses of a drive motor 109 is performed at step 
S218, and record of the 35th line is performed at step S219. Next, 93 pulse delivery of the drive 
motor 109 of step S220 is performed as control (4), record of the 36th line which carries out 3-pixel 
amendment of step S221 next is performed, and it ends, and shifts to the delivery subroutine of step 
S206 in drawing 6 . 

[0037] And delivery is operated by S206, and at step S207, delivery termination will be returned to 
standby, if it judges whether it is a continuation copy, it will shift to the feed subroutine of step S202 
if it is a continuation copy, and it is not a continuation copy at waiting and step S208 after 
termination. 

[0038] Although drawing 8 explained the case where paper width was judged to be A4 at step S204, 
the same is said of the case where it is judged as the width of face of other fixed form sizes, and 
others are the same only by performing n of step S213 to how many lines, step S216 becoming 

record~of tliehow many lines, or the paperfeed^of ~steps~S2 T8-S22 l-afteritand-control-of record 

changing with each sizes again. 

[0039] (Other examples) Drawing 9 - drawing 14 are used and explained about the 2nd example of 
this invention below. Although the 1st example explained the image recording equipment which uses 
only the web material of fixed form size, use of non-fixed form size is enabled in this example. 
[0040] Drawing 9 is drawing showing the outline configuration of the image recording equipment of 
this example, and the distance to the detection point of the sensor arm 19-1 has become 14.055mm 
from the conveyance lower roller. Others are the same configurations as the 1st example. 
[0041] Drawing 10 has shown the amount of remainder from the width of face corresponding to the 
web material of each size in the 2nd example, the paper feed number of steps to the web-material 
detection by the paper sensor 19, and the conveyance lower roller 7 of the web material at the time of 
back end detection of the web material by the paper sensor 19. 

[0042] In the web material of fixed form size, the number of steps to width of face and back end 
detection performs optimal control like the first example from the table of drawing 10 . 
[0043] Drawing 1 1 shows the amount of remainder of the back end in each control in the 2nd 
example, and the relation of the error of bond doubling. The line which is in a place with an amount 
[ of the back end / of remainder ] of 5.927mm here shows the detection point of the paper sensor 19- 
1. Although the actual detection point is in a 14.055mm place from the conveyance lower roller 7, it 
is shown in the location shifted the feed per revolution of 8.128mm for one step in order to give 
explanation intelligible. 

[0044] When the web material of a non-fixed form is conveyed here, the number of steps to back end 
detection of the web material by the width of face and the paper sensor 19 of a web material stops 
suiting the relation shown by drawing 10 . In this case, after the paper sensor 19 has detected the 
back end, the amount x of remainder of the back end is set to 5.927<=x<14.055. This following step 
feed is sent 8.128mm by the usual control of (1). 

[0045] x becomes the amount -2.20 K=x<5. 927 of remainder of the back end in this condition. 
When x is negative here, the back end means being in the downstream, separating from the 
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conveyance lower roller 7, and being sent with the tension roller 12 rather than the conveyance lower 
roller 7. Therefore, in 0<=x<5.927, the error of the amount x of remainder of the back end bond 
doubling becomes 0 at the time of termination of this step, and the amount x of back end remainder 
in the time of -2.201<=x<0 [19 ], i.e., a paper sensor, detecting the back end of a web material serves 
as 0-22.01 micrometers of errors of the range of 5.927<=x<8.128 on 5.927 <= the control shown by 
drawing 1 1 when x< 8.128 was suited (1). And (3) is controlled by the following step. When x is the 
amount -2.201<=x<0 of remainder of the back end in the time of controlling (3), as for an error, an 
error goes into the range of -22.02 micrometers - 37.25 micrometers by 37.25 micrometers and 
0<=x<5.927 like the amount of back end of 0mm in drawing 1 1 . 

[0046] Thus, the detection point of the paper sensor 19 can be made into a suitable location also in 
the web material of non-fixed form size, and it can perform bond doubling little record with error by 
controlling by judging it as non-fixed form size by the number of steps as which the width of face 
and the paper sensor 19 of a web material detect the back end. 

[0047] Drawing 12 - drawing 14 are flow charts which show the control procedure of the equipment 
which carried out the 2nd example. If waiting and a start instruction are received for a copy start 
instruction at step S301, a web material will be conveyed from the conveyance lower roller 7 to a 
20mm place at step S302, and it will wait for feed termination at step S303. Drive a pulse motor 108 
at step S304 after that, carriage 5 is made to scan, the width of face of a web material is detected by 
the paper width sensor 17, and it judges which fixed form size it is, and shifts to the copy mode (step 
S305) corresponding to each size. At step S305, record control corresponding to each fixed form size 
is performed. Moreover, if it is non-fixed form size, it will shift to the mode for non-fixed form sizes 
explained by drawing 14 . 

[0048] The control procedure of the copy mode of A4 size is shown in drawing 13 . Carriage 5 is 
first moved at step S3 10, from an ink discharge part, ink is made to breathe out, record of the 1st line 
is performed, and the paper sensor 19 judges ON or OFF at step S31 1. Since it is not A4 size if it is 
in the condition that the paper sensor 19 is not detecting OFF, i.e., a web material, it is judged as a 
non- fixed form and shifts to 96 pulse delivery of the drive motor 109 of step S326 as control of non- 
T5^~fonirsiz^ 

at step S3 11, the step feed of 96 pulses of a drive motor 109 will be performed at step S3 12, and then 
record of the 2nd line will be performed at step S313. Next, it judges in ON or OFF, and if the paper 
sensor 19 is OFF, it will judge it as non-fixed form size like step S31 1, and will shift to step S326. In 
ON, the step feed of 96 pulses of the drive motor 109 of step S3 15 is performed. Record is continued 
by repeating processing of S3 13 ->S314 ->S315 until the paper sensor 19 is turned off at step S3 14 
after this or it is set to n= 33. Record of the 34th line is performed at step S3 16, and the paper sensor 
19 detects in ON or OFF at step S3 17 after that, if it is ON, it is a non-fixed form, and since the back 
end has not come to the paper sensor 19 yet, the step feed of 96 pulses usual at step S3 22 is 
performed. And the paper sensor 19 judges OFF or ON at step S324, and if it is ON, paper feed of 
the 96 following pulses will be performed at step S325, and next, n (35<=n) Rhine eye is recorded at 
step S323, and it records by returning to step S323 again. Continuously, after being turned off, the 
step feed of 96 pulses of the drive motor 109 of step S326 is performed as control (1) of the back end 
for non-fixed form sizes, and then the record usual at step S3 27 is performed, until the paper sensor 
19 is turned off at step S324. And next, the step feed of drive-motor 94 pulse of step S328 is 
performed as control (3), 2-pixel amendment is recorded at step S329, and it shifts to the delivery 
subroutine of step S306. When the paper sensor 19 is set to OFF at step S3 17, it judges that it is A4 
size, the same control as steps S218-S221 of the 1st example is performed at steps S318-S321, and it 
shifts to the delivery subroutine of step S3 06. 

[0049] Moreover, when it is judged as non-fixed form size at step S304, it becomes the control 
shown by drawing 14 . Carriage 5 is first moved at step S330, from an ink discharge part, ink is 
made to breathe out, record of the 1st line is performed, and the paper sensor 19 judges ON or OFF 
at step S331. Since it will shift to step S336 as control of the back end if it is OFF here, and the back 
end has not come to the paper sensor 19 yet if it is ON, the step feed of 96 pulses usual at step S332 
is performed. 

[0050] And the paper sensor 19 judges OFF or ON at step S324, and if it is ON, paper feed of the 96 
following pulses will be performed at step S335, and next, n (2<=n) Rhine eye is recorded at step 
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S333, and it records by returning to step S333 again. Continuously, after being turned off, the step 
feed of 96 pulses of the drive motor 109 of step S3 3 6 is performed as control (1) of the back end for 
non-fixed form sizes, and then the record usual at step S337 is performed until the paper sensor 19 is 
turned off at step S334. And next, the step feed of 94 pulses of the drive motor 109 of step S338 is 
performed as control (3), 2-pixel amendment is recorded at step S339, it shifts to the delivery 
subroutine of step S306, and delivery is operated. At step S307, delivery termination will be returned 
to standby, if it judges whether it is a continuation copy, it will shift to the feed subroutine of step 
S302 if it is a continuation copy, and it is not a continuation copy at waiting and step S308 after 
termination. 

[0051] In addition, although the web material was performing the 1st example and the 2nd example 
with longitudinal feed, when the web material of a crossfeed is also able to be included in this, both 
the width of face of the longitudinal feed of A4 size and the crossfeed of A5 size is 210mm. And if 
the number of steps of back end detection is the 1st example, it will become 33 times and 15 times. 
Then, if it is the 33 numbers of steps by width of face of 210mm and is the 15 numbers of steps by 
the longitudinal feed of A4 size, and width of face of 210mm, it will be judged as the crossfeed of 
A5 size and optimal control will be performed. 

[0052] Moreover, although controlled using the number of steps of paper feed until the paper sensor 
19 is turned off in the above-mentioned example, you may control using time amount until the paper 
sensor 1 9 is instead turned off from a recording start. 

[0053] It is effective in the ability to perform highly precise image recording also in a web-material 
edge by having the control means which changes both or one side of a record section of the amount 
of conveyances by the sheet conveyance means, and said record means by the count of step 
conveyance by the sheet conveyance means of the time of detecting the width of face of the web 
material which was explained above and which was detected like, and the back end of a web 
material. 

[0054] (The 3rd example) The 3rd example of this invention is explained below. In this example, 
after escaping before making [ many ] it and escaping from a conveyance vertical roller rather than 
"tKermmberof'the^ 

head 4 for record, as the use range in all the ink deliveries (it is also called an injection element) of a 
recording head is changed and the null section does not arise to each spacing, it is made to perform 
exact bond doubling. 

[0055] Drawing 15 is drawing showing the outline configuration of the image recording equipment 
of this example. The cassette 103 by which 101 carried out two or more sheet laminating of the web 
material 102 to the pars basilaris ossis occipitalis by the body of image recording equipment is 
arranged. Moreover, the carriage 105 which carried the recording head 104 in the drawing 15 left- 
hand side is arranged, and the platen 106 is arranged under the recording head 104. 
[0056] the injection element 1 16 which is the head of the ink jet method which records on the 
discharge web material 102, and shows an ink droplet at the tip of the injection element section 115 
here at drawing 16 when a recording head 104 makes a change of state occur in ink using heat 
energy - those with m nozzle - although not illustrated, it has an ink room inside and the 
regurgitation of the ink droplet is carried out according to a picture signal from m injection elements 
1 16. Moreover, although not illustrated on carriage 105, the carriage drive motor is connected 
through the timing belt, and both-way migration is carried out along with guide shaft 105 a with this 
carriage drive motor. 

[0057] In order to connect record of each line normally, high degree of accuracy is required of the 
delivery precision of the web material 102 by the conveyance lower roller 107. For this reason, an 
outer diameter is finished with a sufficient precision, and the conveyance lower roller 107 uses a 
pulse motor with stopping accuracy high as a driving gear, and is controlling angle of rotation by the 
pulse. 

[0058] In a recording device, if the feed roller 1 1 1 rotates with a feed signal, only one in a web 
material 102 of the topmost part will be separated, and it will be sent out among the feed guides 109 
and 110. 

[0059] Subsequently, a web material 102 is guided at the feed guides 109 and 110, and is sent and 
inserted between the conveyance lower roller 107 which rotates with the drive motor which is not 
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illustrated, and the conveyance upper roller 108 which rotates in follower with this conveyance 
lower roller 107. 

[0060] Subsequently, a web material 102 is further led to the tension vertical rollers 1 12 and 1 13 
through a platen 106 by the conveyance force by the conveyance lower roller 107 and the 
conveyance upper roller 108, and if the tip of a web material 102 is put between the tension vertical 
roller 1 12 and 1 13, it will be stopped. 

[0061] Although the conveyance lower roller 107 is interlocked with and it rotates, since many 
amounts of conveyances are set up a little and the tension lower roller 112 makes the pinching force 
of a web material 102 weaker than the conveyance vertical rollers 107 and 108, a moderate tension 
acts on a web material 102, and it ceases to slacken. 

[0062] In this condition, while a recording head 104 moves to a back side from a near side in 
drawing 15 with carriage 105, ink is breathed out according to a picture signal and constant width 
(recording width) is recorded on a web material 102. A recording width W will serve as mxp, if the 
number of nozzles of p and an injection element is set to m for the pitch between injection elements. 
[0063] Whenever record of one line is completed, a web material 102 is sent out by the conveyance 
lower roller 107 and the conveyance upper roller 108, a recording width and tales doses W are sent 
out by the conveyance lower roller 107, and the following line is recorded. 

[0064] record carries out on a web material 102 by repeating the above actuation - having -- a web 
material 102 -- termination of record for one sheet discharges a web material 102 on a paper output 
tray 114 from the tension vertical rollers 1 12 and 1 13. An example of the image recorded on the web 
material 102 is shown in drawing 17 . 

[0065] It sets to this example here. As shown in drawing 18 , pitch [ between injection elements ] p: 
ml nozzle of the injection element used at the time of 0.0635mm record : The amount L2 of 
conveyances with the tension roller in amount of conveyances LI; (=W) 8.128mm one step with the 
conveyance roller in W (= mxp); 8.128mm one step of 128-piece recording widths ; Consider as 2; 
(ml+1) nozzle several ml29 nozzle of a 8.128+0.0635= 8.1915mm all injection element. 
[0066] A web material 102 is a recording width W and tales doses LI by the conveyance lower roller 

ni07rwfienev^ 

conveyance lower roller 107 is completed among injection element 129 nozzles of a recording head 

104. It is sent out. 

[0067] If record of this condition continues and the back end of a web material 102 escapes from the 

conveyance vertical rollers 107 and 108, a web material 102 will be conveyed with the tension roller 

112. The amount L2 (8.1915mm) of conveyances at this time is the amount LI of conveyances by 

the conveyance lower roller 7. It is set as the appearance which increases 0.0635mm for one pitch of 

the pitch p between injection elements. It is [0068] before [ which is shown by drawing_19 when the 

same record as the above is continued here ] carrying out an appearance step feed. 

[External Character 1J ^ n 
fefiSftfc»^®»*EiiW<knO. 0 6 3 5mm^<»&Sft*fc«>® 

The back end al of the section It comes to the location which progressed in the direction of paper 
feed by injection element 1 pitch, without coming to the front end section of 128 nozzles of the A 
section. So, in this condition, it records by considering as the nozzle of the B section which shifted 
128 nozzles of the injection element used for record in the direction of paper feed by one pitch, and a 
bond without a null is performed. The timing which changes the nozzle of the A section and the B 
section here determines the step feed to which the back end of a web material 102 escapes from the 
conveyance vertical rollers 107 and 108 beforehand from the die length of a web material, and 
determines it. 

[0069] In this example, the gap of the conveyance rollers 107 and 108 and an injection element Near, 
Although the step feed after the back end of a web material 2 escapes from the conveyance rollers 
107 and 108 makes [ many ] only one nozzle from 128 nozzles of the injection element which uses 
the number of nozzles of an injection element at the time of record 1 time, however since there is 
nothing The count of the step feed after the gap of the conveyance rollers 107 and 108 and an 
injection element is large and the back end of a web material 102 escapes from the conveyance 
rollers 107 and 108 twice or more in a certain case What is necessary is to have a head with many 
nozzles only several minutes of the step feed, and just to move the nozzle used for the count 
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conveyed with the tension rollers 112 and 1 1 3 one every nozzle in all. 

[0070] Moreover, what is necessary is to arrange the sensor for web-material detection for the 
upstream of the conveyance lower roller 107, to detect the back end of a web material 102, and just 
to determine the timing which changes the injection element to be used in this example, when the die 
length of a web material 102 is not fixed, moreover, the amount L2 of conveyances according to the 
tension roller 1 12 at this example The amount LI of conveyances by the conveyance lower roller 
107 although mostly set up by 1 of the pitch p between injection elements pitch — a part for two or 
more pitches it set up mostly, and it was set up when shifting the injection element used for record 
— you may shift a pitch every. 

[0071] (The 4th example) Below, drawing 20 - drawing 22 are used and the 4th example of this 
invention is explained. In the 4th example, the tension rollers 117 and 1 1 8 are in the upstream of the 
Records Department, and the conveyance rollers 107 and 108 are down-stream. It is conveyed with 
the tension rollers 117 and 1 18 at first, and stops in the state of drawing 20 , and a web material 102 
records a recording width W (8.128mm) with the nozzle of the C section which are 128 nozzles of 
the downstream among 129 nozzle **** injection elements. Next, it is the amount L3 of 
conveyances by the tension rollers 118and 117. ; Delivery of 8.128mm - 0.0635 mm (= 8.0645mm) 
is performed ( drawing 21 ). It is here and is NOZU [0072] of the C section. 
[External Character 2] 

)l/-eiBS$tifciH»aP<E)®»ffl8b j liCSP® 128; X^©tSflB«-Clitt < 

It comes to the location of the upstream only 0.0635mm. Then, the following record records with 
128 nozzles of the D section which shifted from the C section to 1 nozzle upstream. 
[0073] Since, as for conveyance of the web material 102 of this following step, a web-material tip is 
sent from just before the nip of the conveyance rollers 107 and 108, the amount of conveyances is set 
to 8.128mm. Therefore, when a web material 102 is sent by the conveyance lower roller 107, the 
appearance shown by drawing 22 and the injection element used for record serve as 128 nozzles of 
D, and is recorded to the back end of a web material 102. 

[0074] Although the number of injection elements is used as 129 nozzles~in"tKis exampleTwhren 
taking a number step for the gap from an injection element to a conveyance roller to be large, and for 
a web-material tip to go into a conveyance roller, only the number of steps is good to have a head 
with many nozzles and to shift the nozzle which carries out sequential use. 

[0075] (The 5th example) The 5th example is explained using drawing 23 - drawing 25 . In the 5th 
example, at the time of record, a recording head 104 is immobilization and its injection element 115 
is in a body by m+6 nozzle **** at a right angle to the direction of paper feed. While the web 
material 102 is conveying continuously on a platen 106 with the conveyance rollers 107 and 108 and 
the tension rollers 112 and 113, record of width-of-face mxp (pitch between injection elements) is 
performed with the injection element m nozzle of the appearance E section shown by drawing 24 . 
When the web material 102 has shifted in the right-angled direction (the direction of an arrow head) 
to the direction of paper feed by curl of a web material 102 etc. before a web material 102 is sent 
with the appearance conveyance rollers 107 and 108 shown by drawing 8 at this time, a gap of a web 
material 102 is detected by the position sensor which is not illustrated, and the injection element 
used for record is changed into m nozzle shown in the F section. Although the injection element 
from which only one nozzle shifted was used in drawing 25 , the amount to shift is changed with the 
value detected by the sensor, and should just record in the center of a web material 102. 
[0076] It is effective in enabling selection of the injection element which doubles with the condition 
of a record medium and is used for record by having more numbers than the number of injection 
elements which was explained above, and which is [ like ] equivalent to a recording width of 
injection elements, changing a record location at the time of record of the edge of a web material, 
and being able to perform highly precise record. 

[0077] (in addition to this) In addition, although the equipment which has the recording head of the 
method which it has [ method ] means (for example, an electric thermal-conversion object, a laser 
beam, etc.) to generate heat energy as energy used in order to make the ink regurgitation perform, 
and makes the change of state of ink occur with said heat energy also in an ink jet recording method 
was explained, according to this method, the densification of record and highly-minute-izing are 
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possible for especially this invention. 

[0078] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the so- 
called mold on demand and a continuous system On the electric thermal-conversion object which is 
especially arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the 
case of the mold on demand By impressing at least one driving signal which gives the rapid 
temperature rise which supports recording information and exceeds nucleate boiling Since make an 
electric thermal-conversion object generate heat energy, the heat operating surface of a recording 
head is made to produce film boiling and the air bubbles in the liquid (ink) corresponding to this 
driving signal can be formed by one to one as a result, it is effective. A liquid (ink) is made to 
breathe out through opening for regurgitation by growth of these air bubbles, and contraction, and at 
least one drop is formed. If this driving signal is made into the shape of a pulse form, since growth 
contraction of air bubbles will be performed appropriately instancy, the regurgitation of a liquid (ink) 
excellent in especially responsibility can be attained, and it is more desirable. As a driving signal of 
the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 
4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 
4313124 specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, further excellent record can be performed. 

[0079] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to 
the field to which the heat operation section other than the combination configuration (a straight- 
line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by 
each above-mentioned specification, a liquid route, and an electric thermal-conversion object is 
crooked is also included in this invention. In addition, the effectiveness of this invention is effective 
also as a configuration based on JP,59-138461,A which indicates the configuration whose puncturing 
which absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses a 
"commo^ 

thermal-conversion objects, or heat energy is made to correspond to a discharge part. Namely, no 
matter the gestalt of a recording head may be what thing, it is because it can record now efficiently 
certainly according to this invention. 

[0080] In addition, this invention is effective also when the thing of a serial type like an upper 
example also uses the recording head fixed to the body of equipment, the recording head 
exchangeable chip type to which the electric connection with the body of equipment and supply of 
the ink from the body of equipment are attained by the body of equipment being equipped, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself 
in one. 

[0081] Moreover, since the effectiveness of this invention can be stabilized further, it is desirable to 
add the recovery means against a recording head formed in this invention as a configuration of a 
recording device, a preliminary auxiliary means, etc. If these are mentioned concretely, it is effective 
in order to perform record stabilized by performing the preheating means by the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion object, the 
heating elements different from this, or such combination over a recording head, and auxiliary 
discharge appearance mode in which the regurgitation different from record is performed. 
[0082] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or 
more ink which differs in an others and record color or concentration, more than one may be 
prepared the number of pieces. That is, although not only the recording mode of only mainstream 
colors, such as black, but a recording head may be constituted in one, for example as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, you may be 
equipment equipped with full color at least one by the double color color of a different color, or 
color mixture. 

[0083] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid What is ink solidified less than [ a room temperature or it ], and is softened or 
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liquefied at a room temperature, Or by the ink jet method, since what carries out temperature control 
is common as a temperature control is performed for ink itself within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, 
ink should just make the shape of liquid at the time of use record signal grant. In addition, it carries 
out whether the ink which prevents by making the temperature up by heat energy use it positively as 
energy of the change of state from a solid condition to the liquid condition of ink, or is solidified in 
the state of neglect for the purpose of antiflashing of ink is used. Anyway, ink liquefies by grant 
according to the record signal of heat energy. This invention can be applied also when using the ink 
of the property begun and liquefied with heat energy, such as that by which liquefied ink is breathed 
out, and a thing which it already begins to solidify when reaching a record medium. The ink in such 
a case is good for a porosity sheet crevice or a through tube which is indicated by JP,54-56847,A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion object 
in the condition of having been held as a solid. In this invention, the most effective thing performs 
the film-boiling method mentioned above to each ink mentioned above. 

[0084] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used 
as an image printing terminal of information treatment devices, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a 
transceiver function further may be taken. 
[0085] 

[Effect of the Invention] As mentioned above, according to this invention, it becomes possible to 
perform proper record actuation also to a web-material edge, and it becomes possible to perform 
bond setting an image with high precision. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 18] 
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n£{SJ^>f >^Tif 52>\ y^S 2 1 6#{SJ^>f> 
BOgB«tCttS^*/c*nJM»©X^y >^S 2 1 8-S 
2 2 10tt»OiE»<DjW»^**^X(CJ:0*ft4<D 

[0 039] mcommw) xcc*»«<dii 2 (d«£#i 

H9— H 1 4*fflt>"C»9i"rS. »l<D5IJi 
[0 040 1 19 U^IQfe^iB^^SOffiKWa 

*^riar*0, ^iiTn-7^6-fe>ifr-A 1 9 - 
1 <3O*fe550^-/> h^-COagffi^i 4. 0 5 5mm<b&-3 

[0 0 4 1 ] mi ott»2ias«ccfcw*sif^x©^ 

©««tf»Dl*<D^- h «CD*e3^TP - ^ 7 <fc 0 S 
[0042] m&V A X<Dis- H*trttH 1 0 CD^d: 0 



(6) 



[00431 H i»*2 <Dnmmx<D&&mx<D'&m 
ccx^mom^ms. 927 mmcom^^^m^m^ 

<D&m#J>bteffimTv--y7J:K) 1 4. 05 5mm 
#<Z>at9S8. 1 2 8mmT6U/cfit^0t*^ o 

[ 0 0 4 4 ] c cr-^^co^- tmmmztitcm 

>- Ytt<D%gt. ffi-fe>lM QtCjrSS'- h«CD^ 10 
^&gT<D*7^:/£fc#^l Ot^l/cKi^ 

^S<Dgi9Sx#5. 9 27^x<14. 0 5 5<tfc 
60 CCD^CDX^^^iM*9«jl^(7) ( l ) ©3HJSPT8. 
1 2 8mml^, 

[0 04 5] CO^T'CD?^CD^0Sx«-2. 20 
l^x<5. 9 27i^, CCt'x^t0ii^{ii^ 

^fl-n^isson-^ i 2-riH^n^ci^^Lrt^ 

DSx#0^x<5. 9 2 7CD®Sr^^r^-t±CD^ 
M#0£&^ -2. 20 1 ^x<0-T&fc*>f£-fe>1f 

1 9#^>- h^co^^^Ltcm^x'(o^mm^mx 

^5. 92 7^x<8. 1 2 8 ttCfr-otcm^, 0 1 1 X 
-*b-/c$fJ®_(-l-)-±^5-^9^2-7_^-x.<:-8 U2-8.( 



H(D^M0^2 2. OUmiW. fbt^f ^ 

( 3 ) cdshj^^t ^ o ( 3 ) common *> m&x<o 

gS^0fx^-2. 2 0 1 £x<0<D»&* HI 1 
rOffl(UI0mmtH««:l«*J3 7. 2 5 urn, 0^ 
x<5. 9 2 7TttS2tt-2 2. 0 2//m-3 7. 2 30 
5 AtmCOffiHiCA^o 

[0 04 6] c<nmicimBV<4 X<Dis- bWu:tei,>x 

ct: 0 im&vj x£«Ku*«»*fT *> c t tc j: o rso 

[0 04 7] il 2-01 4«»2©|QfiW*ll*SLfc 

gWSi. X^vZfS 3 0 2tCT->- ht**«3ITo- 40 
^7ct0 2 0mm<D^£T*tg3£U Xf 7 7'S3 0 3tC 

1 0 8£JfEI*LT*i* »; ?^5*X* + >3-eiK 
(Xf^'S3 0 5) ^tT5, X^^^S3 05"C 

[0 04 8 ] a 1 3tCA41f^X<Dn fcT~*- FOfNDU 50 



*3fI§¥ 5-221 103 
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>B©iB»*m\ Xf ^S3 1 l«CT«-te>m 9 
#ONj&>OFFj&>**PJKTS. 1 93WOFFBP 

tt«tl,><DT\ *B»^X«W4l/ 
t^f 7^S3 2 6 4)IBtt-£-* 1 0 9<D9 6^WS 
S^^fT*. -^S 3 1 1 tcrffi-fe>1f 1 9#0 

S3 1 2CCTBatt><=fc-* 1 0 9 (D 9 6^X©Xf^ 
&9«fTl>. ^Xf ^S3 1 3WI-C2tfacD|g^^: 
?T^ e ^tc«42>1fl 9^0N^OF F*»*«rU OF 
F-C*tltfXf^S3 1 1 <t(^C#|^^lMX<t*l| 
KU Xf -^S3 2 6^^fT-5>. ON^^r 
7 7'S3 1 5cDigi6^e-^ 1 0 9<D9 d^JlXOX-r v 
-fSkKHnS. C<D&Xt~v7S 3 1 4TlR-te>lM 9 
#OFF&t&&frn = 3 3tC*S*rS3 1 3 — S3 1 
4-S3 1 5<0«ffli*«iirc£{Cj:f3E»*3ttW. * 
f^'S3 1 6T3 4 7^>a<Dffi»*tTC^ -e<Df£X 
r-^^S 3 1 7 6CTffi^>1f 1 9WN^OFF^»l 

9*r3fer(r>3tCC*6!>-c, Xf -;7'S3 2 2Tjl^(D9 6 
M';^(DXf 7 7*10^f^ f Lt^Xf ^'S3 

2 3tn (3 5 ^n) 5 ^ >§CDiafi^:tfl^ A^vV* 

N-CAfttfX-f^S 3 2 5T-;X09 .6^Jl/X(D«SH69 
«O f X^^^S3 2 3K:fei'9gEe*tf^. * 
r-^^'S 3 2 4X-m^yV- 1 9 #0 F FK&4 £ "Ctt 

(1) iUT^^^^*S3 2 6tDliift' : e-^ 1 0 9(D9 
6^';1,;*<D;*^ ^l^fTU, *CCX-r ?:/S 3 2 7 

ra»oE»*tr5. -tLT&ccfWai (3) iirxr 

y7'S3 2 8<Drett-fc-* 9 4^'^^CD^x-^ ^iH9* 
ffl», Xf^S3 2 9r2H^*SiE^ia&^rm\ X 

7*S 3 1 7 tffit >1f 1 9 F F i o /cil^tt A 

AVjxx&ztmwiL. mimt&m<DX'??-7S2 i 

8-S22 1 £ mm<Dfflffl £ * f" ? 7* S 3 1 8-S32 

[0049] ttc^7'yy's3 0 4x^mmv'^xtm 

WrtyfcStettHl 4rSt«Sllift4 < *r«HBCCX^ 
•y^S3 3 OCCT^i- 'J 5r^5*«fc^U^>^ttfflaJJ: 

7'S3 3 Ucrffi-fe>if 1 9^0N^OFF^«f 
CCXQFFX&ftttm&OfflffltVXXTv-JS 

3 3 6-vig;ffU ONt^^/clSW>f 19 

^r*ri^cCi^(Dr\ z?-vy'S 3 3 2X'mig<D9 6s* 

[0 05 0] f U^Xf >7'S3 33-Cn (2^ 



(7) 
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n) 7^>5<DGflt«ffl>. ^S3 2 4t»*fe> 
VI 9*50 FF a^O N3^*«KU. ONt^ntfXf 7 
^'S 3 3 5r^CD9 6^'Jl/^CDaES0*tfC\ Stf*^ 
^7"S3 3 3CCfe<h'^IB^^f^o Xf-^S334t 
iffi-fe>lM 9frOFFl£tj:2>&vmW. OFFtcft-^c 

w$imy4xm<Dm&<Dim ( 1 ) iut^r^s 

3 3 6CD^S&^r-^ 1 0 9C09 6^;UXCD.Xxy 7*310 

Lrycccsoai ( 3 ) iirxf -^S33 scoiggj-t- 

^1 0 9<D9 4^)V*<DXt--j ^iSO*ffO^ Xr^' 
S3 3 9r2[®^ffliEOf2^tfC\ Xf^7'S3G6 

f^S3 0 7t»»»7*^ k ^7ftXx^^S3 

[0 05 1 ] ft, ttlXltM. *23a6«*CC^-h*f 

<»fc»£, m«. A4tMX<DJEIS9<fcA51J--fX 
2 1 0mmr*S o ^ItJIS^ 
<Z>^-r^^«^l^te^r^>ti^3 3 Hi 1 5@<fctt 
& e *CTB2 1 Omm-CXf7 7l3 3@r*fttfA 

4 If -YXCDSBHO. if§2 1 Ommt'Xf^ll 5§t 

JX 



10 



20 



of Fcc&ssTrotEto©*^ v -Jw&m^xwm* 

9 #0 F F icft S S -COB#Pa*fflt»r WI9*!f o "C fc cfc 
l>„ 30 
[0 05 3] fitittlBL/cttCCtftaUA:^- H*<D*I 

cc J: £ * r v ^88ai©lfil»tc J:^r>-h «ii£*KK: J: 

*KiL*«ia**a*«A4Ci«:j:0, 2^- ^**««|Uc 
:b^»Tfci*raflW^a^M2^^ Ci^*3»*#* 

[0 0 5 4] (l&3<D^S&W %CC*^Q*3 4)JEMl 
O ft I »«CC L r iE«tt oft «f 9 «CC U T C * 

[ o o 5 5 ] m i 5 iz^MW<Dmmmgim<D®mm 

f8&m?m~C%>Z>. 1 0 1 ttH«!B«««#ttr*(DJg 
gptCtt^- h» 1 0 2«ftill/c^-fe 9 h 1 0 3 
3WEa3*iTl,>S. 1 E»^* K 1 

0 4*JS»l/fc**y 0 5;tfEKi**i, 50 



»PS¥5-2 2 110 3 
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K 1 0 4CDT^«^^x> 1 0 6*SEBSnri»5. 
[0 05 6] CCt, ISii^? K 1 0 4«. J&x*^ 

>*?S4ttajbv- h«i 0 2&tfafj^TW>*:^ 

? h^CD-^^ Ktftot, i§S*xuy> hSBl 1 500 
il 6Cc^-TiSS*x^y> h 1 l 6#m>/X 

•§S*xuy>h l l 6 3&^®m-5ffrC{&GT-r>^?S*tt 
tfJ-T&o S/c. +fj7^105{C« 4 f^^LftC^. 

7 M 0 5 a«ci9otffl[»ifi. 
[005 7 ] SfTOSB*«rjE*«:ott«F^-l±4«:tt % Jg 

^Tn-^ 1 0 7(cj;^- n*i o zcom^n^m 

[005 8 ] EflKirB. *&&^KcfcoTj&*JSa~ 
71 1 lsWHIErSi, V-h»l 0 2O5^*±Sf*CD 
lWc^Wi^nt, l&lfttf-f K 1 0 9. 1 1 0OH 

[0 05 9] X^X. htt 1 0 2 «3£tt;tf-f K 1 0 

9, 1 1 oicmftztix. "a^t/fttr^igft^-^tCcfco 

7tC<fcO!SKiWtC@ig-r^tKII±D-^ 1 0 8 ±<omtc 

[0 06 0] 'Xt<>X\ *s- Ytt\ 0 2raS6tC«S£Tn 
-^10 7, ii3ll:a-7l0 8K:J:&iai*t^f 
>1 0 6£iIoT3l5§9±TP-^ 1 1 2, 1 1 3K® 

^n, >- ht* i o 2 0jaw?i»o±TD-7 i i 

2, .1 1 3IHCCjfc*ii*ti*i-fiff±rS. 
[0 06 1 ] 3l5§9Tn-5 1 1 2«*e^TP-7 1 o' 

*>o, ix- httl 0 2 0j)«**ia±Ta-7 1 0 
7, 1 0 8<fc9H< L-CC^/c^. f-bttl 0 2tC« 

[0 06 2 ] C©tt«{C:fc(,vt\ 1B»^ > K 1 0 4*5^ 

L ft ^ Dt>f>^ £R±Hi L/T h 

«1 0 2±te— mm (IBiSifl) <DI2»*?f9. IB^SW 

[006 3 ] 1 ff®E®*s»7T SSCCffiiSTo--^ 1 

0 7 , SSii±P-7 1 0 8 tcj: 0 2^- 1 0 2 #IEi§ 

[0064] «±©»<¥*IMiI-rc iCCcfc ^>-hW 

1 0 2±CCie»^tf*>n, is-bttl 0 2— ft^CDIB® 
3W»7T*i, 0 2«?ISgO±TD-^l 1 
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2, 1 1 3fr%$mh \sA 1 1 4±KgttH<*ft*o >- 

[0 06 5] cc-c**S6t?d«:*3c^r«. mi sk^t 

«®S^xU^> hraot'^^p : 0. 0 63 5mm 

mm(£&m?zmm±\ss>h<DsX)i>$km* : 12 

8{I 

IBIi^IW ( = mx p ) ; 8. 12 8mm 
\XTvy'X'<Dm*v~^^&hmkWL, ( = W) ; 
8. 12 8 mm 

ixfyy'v(Dmm t )u-^( f c < $:^mmmL l ; 8. 1 

28 + 0. 0635 = 8. 191 5mm 
£m$i^UJ> KD^Xjl/^m^ (mi +1) ; 129 

SSCD^a, teA§B<D 1 2 8 / X;WDSu^fcl*3fcTK: 
h©l 2 8 /XM 1 f^^^^0^tCT6L/cB 
te^£r>- Hvt 1 0 2 ©»*^J6ilLbTn - 7107, 

i o sfrhmwzx?- ? ym*)*^- hwcos^cto^ 

-«&.r.*jui-r.3ae-r-4-. 



[0 069] *HSS09r«JS^n-^ 1 0 7, 1 08i 
«S*xuy>KDP*BR*siff< . ^-F»2<D8«3M»ai 
d-7 1 0 7, 1 0 835^WWI©Xf 7 7l0«l 
El &l,»rt:«>«t*f x U-rf > h OS X^»ttE»B#tc 
ffiffl«SltxU^>h0^X;^l 2 8 <£«3 1 /X;b 

jg^n-^10 7, 
D-7io7, i o 8 ^m^tcik<o^-j^^<om 

yXJKD^l^, FSrflM.. SI»»JD-5 1 1 2, 11 
[0 0 7 0 ] *fc*HttWC**t>T, ^-!-fctl0 2©3K 



C8) - 2 2 1 10 3 
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* [ o o e 6 ] h»i o 2 iznm^ ? k i o Acorns 

xu^> h 1 2 9 ^X;KD5^IS^Ta-7 1 0 7 teifi 
1>ASP<D 1 2 8 -/X;l/tCck^^f («W) ©E»#»7 
-TSfffc. ^TFci-r? 1 OTfcJrOEiMiWifiML 

[006 7] C<Z>«B©E»3&5**2/- htf 1 0 2<D& 
S#^_bTn~7 1 0 7, 1 0 8*6aW44S/-F 
ttl 02t«l5I9u-7 1 1 2l,cj:*)im2tiZ>. CO 
m>®MML 2 (8. 1 9 1 5mm) 7 
10 KcfcSJgjUSU <t0W*xby>HB©tr^^ P ©i 
b'^^»©0. 0 6 3 5mm^< a^atCRSS tlTt> 

[0 06 8 ] 

* W\) 

0 6 3 5mm&<M&£tlZtc&® 

*fiS#— jrc&i>»^cttil«rFa-^ l o 7<D±8fccc 

20 >^*itee-rn«<fct». i/c*i«^i5iop-7 

1 1 2Kcfc£J8iiiSL J tt{fiiTO-7 1 0 7CCct^,ffi 

u E»«cffl^4««xuy> h*r^-r^ccR5£sn 

tc\z'-vJ^^r^^-UX.i> flu. 

[0 07 1 ] (ffl4<DlU6W ;KfC*|H8©»4<Dlllfc 
W*S2 0-@2 2^tS^. *4©IIJ60«"C 
raaftSBCDiSfeCCSISBOP-^ 117, 11 8#*9, 
milP-7 1 0 7, 1 0 8*J*S. 2/-HSJ10 
30 2tt*»35iaOn-^ 1 1 7, 1 1 8K<£i9J&i*£n, 
B2 0<DttSSrfP±U 129^XW-SS«XM> 
h<D5^Ti»£>l 2 8-/X;br*-5>CSPCD^XjUriB 
l*WW(8. 1 28mm) ©E»*ff9. #tt3l§S9a 
-^118, 1 1 7lCj:K)ffimmL 3 ;8. 128mm 
-0. 0 6 35mm ( = 8. 0 6 4 5 mm) (Dm*) £*t 
5 (B2 1 ) c ccrcasco/x 
[0 07 2 ] 
W2] 



^"CIEfiStlfcEfiSPtDoaflBb! ISCS&cDl 2 8 y X/WDlffiS»»'Cttfc < 



0 . 0 6 3 5 m m^W±i««©fi[«CC < £ . * C r#cD 
E»ttC«#>6 1 -/X;l/±gSPJtC-rnfeDSBO 128/ 
X^"CES*tT 

[0 07 3] C O^CD > - h»l 0 2(Dl^ 

ft t/-FtfjtWsiSD-7l 0 7, 1 08©^^ 
ittBfr^6a6nsyt*Jft2SS«8. 128mm<tft£. 
ffi^ti/- httl 0 2 3&sjft2STci-^ 1 07U^)I6 
ti6BS(ii2 2^m E»lt^T4Pj|»xU^> 
MiD© 1 2 8 /XJl/i^cO^ ht* 1 0 2(D»Jg*r 



[0 0 7 4 ] *36Jfi««:fec»r»i!i»xuy > l 

[0 0 7 5 ] (»5©38»«) *5©jOS«*H2 3^ 
B2 5*ffll»r»MT4.'*5©J|«lW-CttlMk^7 K 
1 0 4ttE«a^K:*5tr»r*«:(cH5E , t?, ffij*9;&r6Kc*f 
so bri[ftk:pSMxu^> h l l 5^ m + 6/ X;H^ 



C9) 
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Is- httl 0 Ztmmv-^ 1 0 7. 1 0 8M 
?l5S0a-7 1 12. "l 1 3(C<fcD^7-> 1 0 6±T 

b'^f) ©teiia^T & . c©ei8 -c^-ritigii d 

-7 10 7. 1 0 8-e->-M* 1 0 2*5i*e>tl-5BU{C^ 
-FW10 2 0*-J^K: c fc<5^- httlO 2#fgi*D 

h.Ztm V . EflWcfiBBT x u y > h * F SPT^ 10 
£ft£m>'X.iMC^irr&. 02 5Tttl sxjvtcwr 

J:*)ma2titc&<x.£r>x£.<t$i£-cz'- M*i 0 2© 

[0076] uimwLicmic. immtetmtzmm 

x > hiW: 0 fe£c>&©i§Six £WT£ C 

h©at»?*Blfi6i U. H*©SggB©iSi§»$K: 
IEia&B*£*!Sffi£©iB»*frAS^:£#*&. 

[0077] <-e©fte) wc-f>*5? 20 

iBi*^;©* r . -f > 9 ttm *?f fc-tf & fc* 
fjjb s ft £ x* ju+*- i u r&x* ji,df- &&£-r 
S ?r*»> BufeM 

[0 078] *:<D{Xm&)fj:ffil& J Plfmu:~oi,>Xl l £. Mx. 

*H1f I*ffS4 7 2 3 1 2 9 1504 7 4 0 

7 9 6f?Wf(CiSSntl,^S*^ISMfC>t 
&©#*?* IA>„ C©^;«Bffii*>f r -7> FS. 30 

»SrSffi±JM:#*.*iJ>&< t i> 1 -3©«IMt^*a«Jll 
tSCiKiot, ^^^i*K:^x^JU+--5r^ 

rt©^&^i£-c#3©-c*r$are*.&. c©sws© 
^f*>n.5©r. ^tciosttccgnfcsft (-y>^> © 

M^i LTB. fcfiMttWM 4 6 3 3 5 9-^HjffflS. |q 
g?4 3 4 5 2 6 2#9Hffi#{Cia*s3*i'tV£J:5fcfc© 

s#6^©*a#s¥»4 31312 A^wmwtcizmzti 

*i-C#S. 50 
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[0 07 9] feM^ ? K©«fiSi tt. ±m<D&WW 

5Vr**B6l«ll4 5 5 8 3 3 3^«W. ^B4$Mf» 
4 4 5 9 6 0 0-WIHreJll>fcffi£t>*iHItC£*tl 
£fc©-C*>&„ flnAT. s^©m^i^«:{c*fLr. 

gar** y 9 h£*$uN^ft<DidH]ff£ 

H^TS«HIS5 9 - 1 2367 0-9£flft>MU*;l"F 

n*-r -2.^5183 5 9-i 3846 i n&mcm^^cm 

fi£4L.-Cfe*ft^©S*mtt«a-C*S. -Ttttofe. §E& 

[008 0] fla^.r . ±.m<d& *> f ^©t 

©t? *> . mm&ibic mie. § n/ct b^-^ k . *-£,c»«s 

6© -f >*<Dm&&-*l&ULt}:Z>3m&&<D* 
-j? $4 7"©gS^ s» K . * -5 V > «IB^ -y )r&W<<c— 

[0 08 i ] *^«:iei5^g©mjStLT^w 
64i^». ISH^^ K«:*fo-c©lHl«#K. ?flm%MR» 

tf. ffi^^* F«cJtU-C©*+ f>^g. i^y-x 
n <t «««©fl^3R^-gtl>tt C ii <E>©^^<D-a-{c «t 

mmm^&. t «s9©ttai ^ ^Hirtffi* - f * 

[0 08 2] Sfc. S*8Sti*iB^f K©«B&t,>l, 

fiSccot^-r^. t?!l^.^fe©'i'>i'(c*tit;L-r i<i© 

© W > ^ frC*tF& LX ffl&WmSLbf htl Z t> <DX'$> h 
^&H©3EzSfe©^©iei**- F«WT««c< . IBSii^ 

(c<fcS7;W7-©i!>ii< <tfc— -3*#*/cJgB-C*t> 
[008 3] 3 e>«:flDA-C, «±*W0fc*|6!W*»« 

•p^tii^Txm{t-r^^>i'x$>- 3 x. m&xmtbb 

> 3 0 -CtUi 7 0 •C«T©®HF"9-Czagi^^ 

tTo.r-f >^©tttt*33itttH»HCc*4J:9tc«JSIW 

w?zt><D&-mmx mamm^nm-mic 
■i^^-hm^u-thoxhtwt^. Mx-x. m&m 



(10) 
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mttrnxmit-rz-ozzm^zfrux. ^m^ux 

&mx.*)l¥~(D%mm^fottctf^lcJ:r>X J > * 
^B360 - 7 l 2 6 0^£fBitfei£2ft&<J;5fc, 10 

ir>- hGaa5i/c«s3i?Ltc«t^^/c^@^i its 

ftT6i><DX$>Z> t > 

[0 08 4] 5 bttCfiUTLX % *mWJ>9zs*v b&m 
[0 08 5 ] 

-tHffi©«»ftSi?8-] 



-?mx$>& 0 

[H2 ] h i <<cvk-?mmzimm:<Dmwmx$>z> 0 
[0 3] ^-h»^ff±o/t««**-rH-c*s. 

[0410 1 CC7S-ri@«iE«Sia©»JffllW«r7S-r v 30 
[H5] fti^X©5/-hWc»jtt-S*L &M4**tifc 
[06] *i©jas«cc*c»r««w*!fofc»^D. 

[0 7] J»l<0SW««cfeW*fW»©*«*5«-7D-- 
[08] 07OlSB*i$lffl«:**r^P-^ + -h"C* 

£«, 40 

[0 9] #i£BgcD^ 2 <DH«fifficc <fc sia«iBfiaia<D« 
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[01 0 ] SR2©H*6«|tc4$W4, Sl^ X<D*>- ht* 

[011] flKCDKItM<c*si>T % *W»*ffotei»^ 
Ere* 5. 

[012] »2CEHmffK^«M«PO#JH«jn-r7l3 

+ - bX$>2> 0 
[01 3 ] 01 2<D\W>*Uni<t^7V-3'+- YX 

[014]01 2<D\W>*m&1<Cttyv-* + ~~YX 

[015] *mi<omz<omzm<<c&zmmm&&<D 
mwmx&z 0 

[016] EM'v? Ftsiwr*iar*s. 
[017] nmmm<D—wz^?mx$>z> Q 

[018] ^3^Jf6WK:<fc^H«ie^SO«BS«^ 

[019] >- b»<Dii^KS<hBs«tiaic[>nft«Kn 

[02 0] »4OllttMCC<t&B^fi»S<0ffilB«fiE 

[021] >- bttcDffiMimtzm&wom&ZTjk'? 
mx&z* 

rzmx&z. 

[023] ms<Dmmm(<cj:zmmz$m&<Dnmmi& 

[02 4 102 3 (CmrHMBflttKCC^^^eH^ * 
[0251023 (C^"riB«B»SBlCC*5W -5SB«^ v 
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